Ameloblastin and enamelin prevent osteoclast formation by suppressing RANKL expression via MAPK signaling pathway.
Ameloblastin (Ambn) and enamelin (Enam) play a pivotal role in enamel mineralization. Previous studies have demonstrated that these enamel-related gene products also affect bone growth and remodeling; however, the underlying mechanisms have not been elucidated. In the present study, we examined the effects of Ambn and Enam on the receptor activator of nuclear factor kappa-B ligand (RANKL) expression induced with 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) and dexamethasone (DEX) on mouse bone marrow stromal cell line ST2 cells. We then verified the effect of Ambn and Enam on osteoclastogenesis. We found that pretreatment with recombinant human Ambn (rhAmbn) and recombinant human Enam (rhEnam) remarkably suppressed RANKL mRNA and protein expression induced with 1,25(OH)2D3 and DEX. Interestingly, rhAmbn and rhEnam attenuated the phosphorylation of mitogen-activated protein kinases (MAPK), including ERK1/2, JNK, and p38 in ST2 cells stimulated with 1,25(OH)2D3 and DEX. Moreover, pretreatment with specific inhibitors of ERK1/2 and p38, but not JNK, blocked RANKL mRNA and protein expression. Cell co-culture results showed that rhAmbn and rhEnam downregulated mouse bone marrow cell differentiation into osteoclasts induced with 1,25(OH)2D3 and DEX-stimulated ST2 cells. These results suggest that Ambn and Enam may indirectly suppress RANKL-induced osteoclastogenesis via downregulation of p38 and ERK1/2 MAPK signaling pathways in bone marrow stromal cells.